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THE MAKING OF SCIENTIFIC 
THEORIES! 

THE ancient Hebrews conceived the 
earth to be a disk hemmed in on all sides by 
mountains and surmounted by the crystal 
dome or firmament of the ‘‘heavens.’’ 
This covered disk floated upon ‘‘the 
waters under the earth’’ and from the 
‘‘windows of heaven’’ waters were poured 
out upon the ‘‘thirsty earth’’ from another 
reservoir which was above the firmament. 
To the denizen of the humid temperature 
regions it is perhaps a little difficult to see 
how this theory could have come into exist- 
ence. The rains with which he is so fa- 
miliar are showers, and they suggest not so 
much windows in the sky as they do a eeil- 
ing with innumerable perforations or some 
other glorified sprinkling device. To the 
Children of Israel the phenomenon of show- 
ers was unknown, for the rains to which 
they had become accustomed both during 
their wanderings in the desert of Sinai and 
in Palestine, were of the local downpour or 
cloudburst type, the characteristic precipi- 
tation of the arid lands. So also their 
country was one in which earthquakes have 
been frequent, and they were not unaccus- 
tomed to seeing the earth open and water 
shoot upward from the fissures in much the 
same manner that it spurts into the hold of 
a ship from the opening of a seam. This 
oft-observed phenomenon is with little 
doubt responsible for the conception of the 
‘‘waters under the earth’’ referred to in 
the twentieth chapter of Exodus. We see, 
therefore, that this crude theory of the 

1 Address of the president of the Michigan Acad- 


emy of Science, delivered at the Annual Meeting in 
Ann Arbor, March 28, 1917. 
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world which was held by the early Hebrews 
and which appears to us so fantastic, was, 
after all, based upon facts, but like many 
theories which have followed it, upon too 
small a body of fact to supply a firm foun- 
dation. 

It has often been said that the theories so 
tenaciously held by one generation are 
abandoned by the next. To a large extent 
this has been true of the past, and the ex- 
planation is in part that scientists are not 
less fallible than others, but are subject to 
like limitations in prejudice, in undue rev- 
erence for authority, in regard for the sci- 
ence vogue of their time, and in many other 
conditions. To an even greater degree the 
overturning of scientific doctrines has been 
due to the failure of both the scientists and 
their critics to distinguish clearly between 
legitimate theory within those fields where 
views may be rigidly tested, and audacious 
conjectures which have been offered under 
the verisimilitude of facts to explain prob- 
lems whose complete solution belongs to the 
remote future, if they may not be regarded 
as insoluble by any methods which have yet 
been discovered. 

The process of eruption within a volcanic 
vent as regards its physical and chemical 
aspects offers a problem which, though by 
no means simple, may yet be subjected to 
observation and experimentation and 
doubtless belongs to the realm of soluble 
scientific problems. The materials present 
at the earth’s center and their peculiar state 
of aggregation, are by contrast very largely 
a subject of conjecture, and attempts to 
class these problems together lead to inex- 
cusable confusion. 

A theory has been defined as an expla- 
nation founded upon inferences drawn 
from principles which are established by 
evidence. By contrast the hypothesis is a 
supposition as yet untested. The working 
hypothesis of the scientist occupies an in- 
termediate position and aims to explain, at 
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least in part and better than any other, a 
set of related phenomena which are already 
known, and it is considered to be in a pro- 
bationary stage until confirmed through 
rigid tests the nature of which is suggested 
by the hypothesis itself. When so examined 
it may be found wanting; but, if well 
founded, experimentation is likely to result 
in its improvement by pruning of error 
quite as much as through enlargement of 
the body of truth which it contains. 

The inheritance of knowledge by the an- 
cients was, compared to ours, small indeed ; 
and with their limited resources in mate- 
rials and in methods of investigation, even 
more than we, they saw ‘‘through a glass 
darkly.’’ It was therefore but natural that 
the theories which they evolved should have 
been largely the product of introspective 
reasoning. In consequence it was in the 
field of mathematics that they achieved 
their greatest triumphs, and as an inheri- 
tance a mathematical language was common 
to other fields of science even late in the 
seventeenth century. Viewing the marvels 
of the universe with their limited outfit of 
exact knowledge, the ancient philosophers 
invoked the supernatural and the mysteri- 
ous to explain whatever was baffling and 
otherwise incomprehensible. Without books 
the dissemination of knowledge was limited 
to the narrowest channels and was accom- 
plished by the disciples of each leader of 
thought, who was thus under the tempta- 
tion of finding an answer to all questions 
and founding an individual school of phi- 
losophy. 

With the invasions of the barbarian Huns 
and the Germanic tribes in the fifth cen- 
tury of the Christian era, there ensued the 
eclipse of civilization which we are accus- 
tomed to refer to as the ‘‘ Dark Ages.’’ Out 
of the darkness of these centuries of in- 
tellectual stagnation we catch a glimpse 
which indicates that individual minds were 
still active in their search for the truth. 
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It is the twentieth day of June in the year 1320. 
The bells of Verona are ringing in the bright Sab- 
bath morning and the crowd is saluting with re- 
spect a tall and serious figure—the great Dante— 
who with slightly bowed head is entering the 
chapel of Santa Helena. Dante has to-day in- 
vited the whole educated world of Verona to as- 
semble in this chapel and listen to his discourse 
entitled ‘‘De acqua et terra.’’ He proposes to 
discuss the relative position of land and sea, and 
as he tells us himself, every one came at his bid- 
ding, ‘‘with the exception of a few, who feared 
by their presence to confirm the exceptional im- 
portance of others.’’... 

With a gift for picture-writing never before 
equaled he has led his astounded contemporaries 
up to the abode of the saints and down into the 
depths of the lower world. Now to-day he is re- 
turning to the starting-point of his most powerful 
creation, to the critical examination of that which 
is greater than all the conceptions of poetry—the 
actual ordering of the universe. 


Dante argued cogently for the spherical 
form of both the earth and the seas, and in 
accounting for the elevation of the land 
areas above the oceans, he even offered an 
early hint of the law of gravitation. The 
earth, he argued, can not elevate itself; nor 
can the cause be water, fire or air. He 
therefore suggested that the fixed stars 
might exercise this influence ‘‘after the 
manner of magnets.’’ 

The new era which opened with the re- 
vival of learning after a thousand .years of 
stagnation, was one dominated by new con- 
siderations within the realm of thought. 
The keynote of the period was the domi- 
nating influence of the Christian church, 
and for centuries all thinkers were required 
to make their expressions conform to the 
dogmas of the church of Rome. The eman- 
cipation supposed to have arrived with 
the Protestant Reformation was a partial 
one only, and complete freedom of thought 
was not secured until the modern period of 
science was ushered in in the latter half of 
the nineteenth century. 

Living as we do when few obstacles are 
opposed to a full and free expression, it will 
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be profitable to review by means of ex- 
amples the position of science in the six- 
teenth and seventeenth centuries. In de- 
claring his belief in the heliocentric theory 
of the planets which Copernicus had pro- 
mulgated, Galileo in 1597 wrote cautiously 
to the Polish astronomer : 


It explains to me the cause of many phenomena 
which according to the generally accepted view are 
entirely incomprehensible. I have assembled many 
arguments for combatting the latter, but I do not 
dare to bring them into the light of publication. 
I would certainly risk it if there were more men 
like you. 

With the telescope which he invented 
Galileo nightly studied the heavens from 
his little tower in the outskirts of Florence, 
and to his friend he unburdened his soul in 
unbounded admiration for the works of his 
Creator. He writes: 


The prohibition of science would be contrary to 
the Bible, which in hundreds of places teaches us 
how the greatness and the glory of God shine 
forth marvelously in all His works, and is to be 
read above all in the open book of the heavens. 
And let no one believe that the reading of the most 
exalted thoughts which are inscribed upon these 
pages is to be accomplished through merely star- 
ing up at the radiance of the stars. There are 
such profound secrets and such lofty conceptions 
that the night labors and the researches of hun- 
dreds and yet hundreds of the keenest minds, in 
investigations extending over thousands of years 
would not penetrate them, and the delight of the 
searching and finding endures forever. 


From this revelation of intellectual ex- 
altation in one of the greatest apostles of 
science of all time, it is necessary to turn 
to a far different scene staged in one of the 
dark chambers of the Inquisition, if we 
would correctly interpret the spirit of his 
age. Bowed with years and racked by the 
eruel torture, Galileo is seen kneeling be- 
fore the crucifix and repeating in broken 
sentences the dictation of his persecutors: 

I bow my knee before the Honorable General 
Inquisitors, and touching the holy gospels I do 


promise that I believe and in future always will be- 
lieve whatever the church holds and teaches for 


— 
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the truth. I was commanded by the Holy Inqui- 
sition that I should neither believe nor teach the 
false doctrine of the motion of the earth and the 
stationary attitude of the sun, because they are 
contrary to the Holy Scriptures. In spite of it I 
have written and caused to be printed a book in 
which I teach this cursed doctrine and have 
brought forth arguments in its favor. I have on 
this account been declared a heretic and worthy 
of contempt. 

In order now to redeem myself in the eyes of 
every true Christian who with justice must hold me 
in contempt, I forswear and curse the errors and 
heresies referred to, and above all every other 
error and every opinion which is contrary to the 
teaching of the Church. Also I swear in future 
never either in spoken word or in writing to ex- 
press anything on account of which any one could 
have me in like contempt, but I will, if I any- 
where find or suspect heresy, reveal it at once to 
the Holy Tribunal. 


It is not pleasant to dwell on the ex- 
treme conditions which determined the ma- 
king of theories at this period and which 
continued for fully a hundred years be- 
yond the time of Galileo. For advocating 
the Copernican doctrine Giordano Bruno 
was burned at the stake. More prudent, de 
Maillet left his theories of nature to be pub- 
lished only after his death and then with his 
name disguised as Telliamed through print- 
ing the letters in reverse order; while 
Scheuchzer avoided persecution by describ- 
ing as a human victim of the Noachian 
deluge a gigantic fossil salamander, and thus 
became the butt of succeeding generations. 
Steno, ‘‘the wise Dane,’’ through enjoying 
the favor of a powerful Christian prince, 
was more fortunate than most of his con- 
temporaries, and has left us in his ‘‘Pro- 
dromus,’’ one of the great scientific lega- 
cies of his age, now accessible to all through 
the excellent translation from the Latin by 
Professor Winter. 

Inductive methods of reasoning came to 
play a larger part in the construction of 
theories as the control by both branches of 
the Christian church began to be relaxed. 
The feeling of relief from restraint brought, 
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however, a reaction in what was almost an 
epidemic of theories characterized by a care- 
lessness of construction and an insecurity 
of foundation that were surpassed only by 
the ardor and the vindictiveness with which 
they were defended. The latter half of the 
eighteenth and the first part of the nine- 
teenth centuries was thus a period charac- 
terized by notable controversies in science 
which affected the greater part of Europe. 
Theories were attacked or defended with al- 
most fanatical bitterness, the aim of the ad- 
vocates of each theory being apparently less 
to arrive at the truth than to win in the 
struggle. Geologists were divided into two 
hostile camps over the origin of basalt; the 
Neptunists led by the Freiberg school of 
Werner in Germany claiming that it was 
a chemical precipitate in the ocean, and the 
Vulcanists who followed James Hutton of 
Edinburgh, and believed the rock to be a 
product of the earth’s internal heat. Na- 
tional boundaries were largely broken down 
and some of the most pertinacious and 
vindictive of the Wernerians were to be 
found in the British Isles. 

On the other hand, the Neptunists had to 
meet in Germany a formidable champion 
of vuleanism in the poet Goethe, who, like 
Dante five centuries earlier, had a keen in- 
terest in science. For a time the bone of 
contention was found in a small hill near 
Eger in Bohemia, known as the Kammer- 
biihl, a hill which Goethe stoutly main- 
tained was ‘‘a pocket edition of a voleano.”’ 
He suggested a simple method by which the 
question might be settled, and proposed 
that a tunnel should be driven into the hill 
to its center. If the mountain was a vol- 
cano, as he believed, a plug of basalt should 
be found occupying its axis. A wealthy 
friend, Count Casper von Sternberg, under- 
took extensive excavations, which when 
completed in 1837 abundantly proved the 
correctness of the poet’s position. 

Another great controversy was waged 
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over the theory of the German geologist von 
Buch, known as the ‘‘Elevation Crater 
Theory,’’ which assumed that volcanoes 
were pushed up in much the same manner 
as is the cuticle in the formation of a 
blister upon the body. Like the theory of 
the Neptunists, this doctrine was over- 
thrown as soon as inductive methods of ex- 
amination were applied to it. 

Two doctrines of geology which were des- 
tined to play a large roéle in the history of 
science were developed in France. The 
‘‘nentagonal network’’ theory of Elie de 
Beaumont furnished the age of every range 
of mountains from the direction of its trend 
referred to the cardinal points; while the 
cataclysmic theory of Cuvier held that the 
earth’s history had been punctuated by 
great cataclysms resulting in the destruc- 
tion of all life upon the globe and followed 
always by a recreation of new faunas and 
floras. These doctrines, like those emana- 
ting from Germany, were destined to suc- 
cumb to the rigid tests of the observational 
methods. 

The control of scientific theory by the 
Church whenever it felt that its doctrines 
had been invaded was, if less formal and 
direct, none the less potent even as late as 
the latter half of the nineteenth century. 
This became apparent so soou as attacks 
began to be made upon the theory of catas- 
trophism, for this theory was regarded as 
harmonizing with the biblical account of 
the creation. The evidence for the over- 
throw of this doctrine had been long collect- 
ing by a group of giants in science which 
developed in England toward the middle of 
the nineteenth century and which included 
Darwin and Huxley, Wallace, Lyell and 
Hooker. In the field of geology Lyell’s 
theory of uniformitarianism was the coun- 
terpart of evolution in the organic world. 

The battle was joined in 1859 with the 
appearance of the ‘‘ Origin of Species,’’ and 
it was fortunate for the scientific world that 
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the crisis brought to the front a Huxley 
who could face ‘‘such a storm of wrath and 
flood of contumely as might have over- 
whelmed a less resolute and clear-headed 
champion.’’ Gifted with a clarity of 
thought and expression and a vigor of utter- 
ance which are without a parallel in the 
whole field of science, Huxley had an utter 
contempt for dishonesty in thinking and 
little patience with mere metaphysical ab- 
stractions. To his friend Kingsley in one 
of the most remarkable of all his writings 
he says: 

I have champed up all that chaff about the ego 
and the non-ego, about noumena and phenomena, 
and all the rest of it, too often not to know that 
in attempting even to think of these questions the 
human intellect flounders at once out of its depth. 

He correctly gauged the nature of the 
struggle which was coming and to Darwin 
he wrote on the appearance of the ‘‘ Origin 
of Species’’: 

I trust you will not allow yourself to be in any 
way disgusted or annoyed by the considerable 
abuse and misrepresentation which, unless I 
greatly mistake, is in store for you. Depend upon 
it, you have earned the lasting gratitude of all 
thoughtful men. And as to the curs which will 
bark and yelp, you must recollect that some of 
your friends, at any rate, are endowed with an 
amount of combativeness which (though you have 
often and justly rebuked it) may stand you in 
good stead. I am sharpening up my claws and 
beak in readiness. 

It was not long before the stage was set 
for one of the most dramatic moments in 
the history of science, for the British Asso- 
ciation for the Advancement of Science was 
to meet at Oxford in 1860, and it had been 
given out that the Bishop of Oxford had 
determined to ‘‘smash’’ Darwin. The meet- 
ing place in the medieval university build- 
ing was in consequence crowded to suffoca- 
tion with even the window ledges occupied 
by university dons keen for the excitement 
of the contest. By a mere accident and at 
the last urgent request of his friends Hux- 
ley reluctantly agreed to be present, for he 
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rightly believed that an appeal would be 
made to the emotions and to prejudice, and 
he feared no good could come from the 
scientific argument. It was the tremendous 
suecess which he here achieved that fully 
decided him to take up the cudgels for Dar- 
win, and at the sacrifice of being branded 
as a heretic during much of his lifetime, he 
was destined to go down to posterity not 
only as the magnificent protagonist of the 
doctrine of evolution, but as the redoubt- 
able champion of freedom of thought within 
the whole realm of science. 

Of the encounter at the Oxford meeting 
there are a number of contemporary ac- 
counts, one of which says of the Bishop’s 
address : 

In a light, scoffing tone, florid and fluent, he as- 
sured us that there was nothing in the idea of 
evolution, rock pigeons were what rock pigeons 
had always been. Then turning to his antagonist 
with a smiling insolence, he begged to know, was 
it through his grandfather or his grandmother 
that he claimed his descent from a monkey. 

Huxley was sitting beside the venerable 
Sir Benjamin Brodie, and at this descent to 
personalities he struck his hand upon his 
knee and turning to his neighbor exclaimed, 
‘‘The Lord hath delivered him into mine 
hands.’’ Without at all comprehending, 
Sir Benjamin stared vacantly and the 
meaning of Huxley’s words did not dawn 
upon him until Huxley had arrived at his 
famous retort. When the storm of ap- 
plause which followed the Bishops’s ad- 
dress had subsided the president called 
upon Huxley to reply. 

On this Mr. Huxley slowly and deliberately arose. 
A slight tall figure, stern and pale, very quiet and 
very grave, he stood before us and spoke those tre- 
mendous words—words which no one seems sure of 
now, nor, I think, could remember just after they 
were spoken, for their meaning took away our 
breath, though it left us in no doubt as to what it 
was. 


There was first a calm scientific discus- 
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sion of Darwin’s theory after which Hux- 
ley turned to the Bishop to say: 

I asserted—and I repeat—that a man has no 
reason to be ashamed of having an ape for his 
grandfather. If there were an ancestor whom I 
should feel shame in recalling it would rather be a 
man—a man of restless and versatile intellect— 
who, not content with a success in his own sphere 
of activity, plunges into scientific questions with 
which he has no real acquaintance, only to obscure 
them by an aimless rhetoric, and distract the at- 
tention of his hearers from the real point at 
issue by eloquent digressions and skilled appeals 
to religious prejudice. 

‘‘No one doubted his meaning, and the 
effect was tremendous. One lady fainted 
and had to be carried out; I, for one,’’ 
says the chronicler, ‘‘jumped out of my 
seat.’’ 

If the emancipation of science from coer- 
cion or restraint from without had arrived 
with the final triumph of the doctrine of 
evolution, can it be truly said that theories 
are constructed even jn this generation as 
the result of a process of wholly untram- 
meled reasoning; or, on the other hand, is 
it the fact that with the frailties inherent 
in human nature they still embody ele- 
ments of weakness which are due either to 
the deficiencies in training of their authors, 
to prejudices or bias conditioned upon time 
or place, or to some other cause ? 

It is usually considered to be the special 
function of a president to recount in his 
address in particular the great triumphs of 
science, and to touch but lightly, if at all, 
upon any less encouraging aspects of his 
science. I propose in the time that re- 
mains to me to pursue a somewhat different 
course, and by the use of examples selected 
from the field of my own special studies to 
discuss what may perhaps be called the 
psychology of theories and the conditions 
which determine their acceptance. 

To some extent it is inevitable that 
theories should reflect the individuality or 
the environment of their authors. This is 
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particularly true in the field of natural 
science, where the laboratory is the world 
itself, a portion only of which can be 
brought under the observation of any one 
individual. Geological processes are differ- 
ent both in degree and in kind according as 
they are studied under conditions of aridity 
or of excessive humidity, under tropic heat 
or polar cold. It is unquestionable that 
geology having developed as a science in 
those temperate regions of moderate humid- 
ity which have permitted a high degree of 
civilization, is correspondingly defective, 
and must be modified if it is to be universal 
in its scope. The physical geology of 
deserts has been studied seriously only 
during the present generation. It is within 
the last decade only that. the attention of 
geologists has been focused upon the sub- 
polar latitudes, and the geology of the 
tropical jungles is yet to be written. 

To indicate how the peculiar environ- 
ment, the conditions of the time, and the 
special activities of the individual have left 
their impress upon a well-known theory, I 
may cite the case of Robert Mallet and his 
centrum theory of earthquakes, a theory 
which received general acceptation and was 
orthodox doctrine among earthquake spe- 
cialists for full half a century. Robert 
Mallet was educated as a civil engineer, and 
in 1831 became a partner with his father in 
the foundry industry at Dublin. During 
the Crimean War he constructed monster 
mortars of thirty-six inch caliber which 
embodied new ideas and were completed in 
1854. Thus becoming interested in ballist- 
ies, he made a thorough investigation of the 
strains developed by explosions in the 
chambers of guns, and a monograph upon 
the subject which he published in 1856 
brought him general recognition and many 
honors. A year later, in 1857, occurred 
the great earthquake in the Basilicata, 
generally referred to as the ‘‘Great Neapol- 
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itan Earthquake,’’ since the district was 
included in the former kingdom of Naples. 
Believing himself by reason of his studies 
of explosives to be specially fitted to in- 
vestigate this disturbance, Mallet applied 
to the Royal Society for a grant of money, 
and his request being approved, he visited 
the Basilicata, and in 1862 in two sumptu- 
ous volumes the earthquake was explained 
as the result of an explosion that had 
occurred in a cavity beneath the region 
affected, the damage upon the surface being 
explained under the laws of transmission 
of stress such as had applied in his earlier 
researches upon cannon. No one familiar 
with these circumstances can reasonably 
doubt that the trend of his theory was 
already determined by his life history be- 
fore his sailing from England. It should 
be added that through giving to the problem 
of earthquakes a mathematical treatment, 
Mallet’s study had the effect of removing 
seismology from the field of geology for the 
period of nearly half a century, and giving 
it over to the elasticians. 

It has not been altogether uncommon for 
students of science, and even those of the 
highest rank, when drawing conclusions, to 
fail to take proper account of the fact that 
the observed rates of change, or gradients, 
perhaps of temperature or pressure, which 
they have been able to verify for limited 
distances only, may not be assumed to con- 
tinue indefinitely without interruption or 
variation. No less distinguished a physi- 
cist than Helmholtz on the basis of the 
known aero-thermic¢ gradient as determined 
over Europe to a height of about nine kilo- 
meters, declared that the atmosphere could 
not extend beyond twenty-seven or twenty 
eight kilometers from the earth’s surface, 
since the absolute zero of temperature 
would be reached at that level. Sounding 
of the atmosphere has since been carried 
to fully twice the limit fixed by Helmholtz, 
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and has revealed the fact that a few kilo- 
meters beyond the limit of exploration 
when he made his prediction, or at an 
average altitude of eleven kilometers, the 
aero-thermic gradient is interrupted and 
succeeded by practically isothermal condi- 
tions above. 

To-day in reputable treatises one may 
read in round numbers the supposed tem- 
perature at the center of the earth, and 
based upon what? The geothermic gradi- 
ent determined for the shell of rock imme- 
diately beneath the earth’s surface and veri- 
fied roughly for about one four-thousandths 
of the entire distance to the earth’s center. 
Can we assume that our yard-stick in this 
instance is suitable for measurement 
throughout the entire radial distance, and 
is there no possibility of abrupt interrup- 
tions such as occur in the temperature 
gradient of the atmosphere? 

William Ferrel, much the most distin- 
guished meteorologist that America has 
produced, and the one to whom we owe the 
basic principle upon which modern meteor- 
ology is founded, predicted as a corollary 
to his theory of the winds the existence of 
whirls about the earth’s geographic poles 
surrounding areas of calm and low atmos- 
pheric pressure. As these polar calms and 
whirls are an important feature of the 
present theory of atmospheric circulation, 
it will be profitable to examine briefly their 
evolution as a study in the psychology of 
theory. In the preface to his general trea- 
tise upon the winds, Ferrel tells us how his 
attention was first directed to this subject 
through reading Maury’s ‘‘Physical Geog- 
raphy of the Sea,’’ the first edition of which 
appeared in 1855, while the first essay of 
Ferrel was published in 1856. From 


Maury Ferrel learned, as he has told us, 
‘‘that the pressure of the atmosphere is 
less both at the poles and at the equator of 
the earth than it is over two belts extending 
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around the globe about the parallels of 30° 
north and south of the equator.’’ On ma- 
king reference to Maury, we find that upon 
the basis of recorded observations between 
the parallels of 40° and 54° south latitude 
the average barometer reading varies from 
29.9 to 29.4 in passing from the lower to 
the higher latitude. With the gradient 
obtained from this limited range, Maury 
has extended the curve as a straight line to 
the geographic pole through a range of 
thirty-four degrees of latitude or more than 
twice the observed distance, and obtained 
a theoretical reading for the pole of twenty- 
eight inches of mereury. A similar method 
applied to the northern polar region has 
supplied a less marked gradient and a theo- 
retic value for the barometer reading at the 
northern geographic pole of 29.65 inches 
of mercury. 

Since this theory was promulgated, ex- 
ploration has been extended to both poles 
of the earth and has shown that but a short 
distance beyond the latitudes which limited 
the data employed by Ferrel, the steadily 
lowering pressure gives place to a rising 
barometer in the direction of the poles. 
Studies of the free atmosphere by means of 
balloons in the same high latitudes also 
indicate pretty clearly that no such whirls 
as Ferrel assumed can exist. Yet so great 
has been the success of Ferrel’s theory as 
a whole that despite their contradiction by 
the facts, the polar calms and whirls are 
still treated in the latest text-books of 
meteorology. 

The polar whirls of Ferrel are by no 
means a unique example of a large con- 
ception in science receiving general sup- 
port because however carelessly constructed 
it was an attachment or rider to a still 
larger theory. The triumph of the larger 
idea or the prestige of the author due to 
some other achievement, has by its inertia 
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carried the smaller conception to general 
acceptance. 

So fundamental a theory as that of 
Laplace to explain the origin of the uni- 
verse, a theory which has been standard 
doctrine for more tham a century and is 
only now being replaced as a result of 
rigidly applied tests, appears never to have 
been very seriously considered by its 
author, but was thrown off as a brief ap- 
pendix or postscript to a general work on 
astronomy. It has the curious title ‘‘Note 
VII. and Last’’ and Laplace says of it that 
the hypothesis must be received ‘‘with the 
distrust with which everything should be 
regarded that is not the result of observa- 
tion or calculation.’’ Moreover, so far as 
known, Laplace never subjected the theory 
to the test of well-known mathematical 
principles which were involved, although 
this was his usual habit. The success and 
general acceptance of the theory seem to 
have been due to the altogether remarkable 
prestige of its author as the greatest 
mathematician since Newton, and as the 
author of the ‘‘ Mécanique Céleste,’’ a work 
which has never been rivaled in its field, 
and of which it has been said that any one 
of its twenty-four parts would have made 
the reputation of a man of science. 

Though primarily a theory of the origin 
of the universe and thus in the realm of 
astronomy, Laplace’s nebular hypothesis 
left its impress upon geology and partic- 
ularly upon geophysics, in that it gave con- 
tinued standing and scientific respectabil- 
ity to the notion that the earth has a liquid 
interior. It would be somewhat difficult 
to trace the origin of this belief, which 
naturally grew up from the observations 
of voleaniec eruptions—no uncommon event 
in the Grecian Archipelago and in Italy, 
the regions where science had its begin- 
nings. After the studies of combustion had 
exploded the notion of ‘‘internal fires,’’ 
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the theory took the form which it has re- 
tained to our day, little affected at first by 
the proofs of earth rigidity which were 
brought forward by Kelvin. With little 
doubt the associated idea of a congealed 
crust floating upon a liquid interior is 
based upon the analogy with the winter 
cover of ice which forms over our lakes 
and rivers. This analogy supplies, there- 
fore, a striking instance of the influence of 
climate in giving complexion to a funda- 
mental theory, and the fact that rock, un- 
like water, is heavier in the solid than in the 
liquid state, is a very recent discovery. 
Save for its intimate relation to Laplace’s 
theory, the conception of the liquid core to 
the earth must have long since been rele- 
gated to the limbo of exploded doctrines, 
to the great benefit of more than one of the 
physical sciences. 

It would be easy to show that well-known 
scientific theories have embodied fatal de- 
fects, in that assumptions of vital impor- 
tance have been introduced quite uncon- 
sciously by their authors. I have believed, 
and have elsewhere attempted to show, that 
the Pratt-Hayford theory of isostatic com- 
pensation, which assumes for every moun- 
tain a necessary defect of mass directly be- 
low, and for the column below every de- 
pression of the earth’s surface a corre- 
sponding excess of mass; that this theory 
has been set up without due regard to the 
dominating effect of any hidden masses of 
unusually high density which may lie near 
the observing station. This view seems 
now to have found confirmation in recent 
studies carried out by the United States 
Coast and Geodetic Survey. I may perhaps 
best illustrate what is here meant by the use 
of an example taken from a related field of 
study. If one should ascribe the strong 
magnetic attraction which is exercised by 
local masses of iron ore in the Northern 
Peninsula of Michigan to the effect of such 
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an extended system of smaller masses dis- 
tributed throughout a large district, as 
might produce the same effect at a given 
station, the error would be of the same 
nature as that which must result from 
ignoring the effect at the gravity stations 
of any local and very dense masses which 
may be hidden beneath the surface. 

Does prejudice, either national or racial, 
ever influence the thinking of men of sci- 
ence? I ask you to look back over the his- 
tory of the past two and a half years and 
for the answer examine some of the state- 
ments which have been signed by men who 
were counted among the master scientists 
of their generation. These sweeping state- 
ments were many of them false; and if not 
known to be by those who subscribed to 
them, it is clear that an unbiased inquiry 
must either have revealed the truth or have 
indicated the necessity for withholding a 
verdict. This débacle of science which 
came at the outbreak of the present war 
is one not easily to be retrieved. 

If I have succeeded in my endeavor, I 
have shown that scientific theories as they 
are constructed even to-day with the aid of 
all modern equipment and inheritance, 
may contain fatal elements of weakness 
though they be promulgated by scientific 
men of the highest rank and attainments. 
Fortunately the student of science to-day 
enjoys an independence which was never 
vouchsafed him in the past, when the 
learner was by the conditions under which 
he studied an advocate of the doctrines of 
his master. There are to-day no dictators 
in science such as were Werner in Ger- 
many, de Beaumont in France, Murchison 
in England, or Agassiz, the ‘‘ pope of Amer- 
ican science.’’ For what he accepts and 
teaches the student of science is to-day re- 
sponsible, and it devolves upon him not 
merely to examine each theory as regards 
its inherent plausibility and the degree to 
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which it has been confirmed, but to inquire 
also into the human and other factors 
which have entered into it or which have 
accounted for its acceptance into the body 
of doctrine of science. 

It has seemed to me that the excessive 
stress which in our science training we now 
lay upon the careful balancing of evidence, 
has in a measure taken away our capacity 
for making decisions. The cult of being 
open-minded has been elevated into a fetich, 
with the result that the really vital consid- 
erations are often hopelessly entangled 
with non-essentials. <A little reflection must 
show that upon the principle of chances 
the weight of evidence in the case of but 
few problems can be evenly balanced; but 
a clever exaggeration of the non-essentials 
seldom fails to raise serious doubts in the 
minds of a considerable proportion of those 
considered qualified to reach a decision. 
Why, if this be not so, have so many of our 
highly trained scholars failed to see that 
the events which are now transpiring have 
long been clearly foresbadowed, and were 
inevitable results of observed conditions in 
a world controlled by natural laws. This is 
due to a lack of vision—of prescience— 
which above all is dependent upon first 
clearing away from a question the rubbish 
which has accumulated about it, and then 
focusing the attention unerringly upon the 
heart of the problem. 

Lack of vision largely explains the great 
inertia of science which causes the reten- 
tion of useless or harmful theories long 
after their inadequacy or falsity has been 
exposed, and this inertia is greatly aggra- 
vated by potent accessory influences, Any 
successful theory which occupies a basic 
position in science, is sure to be built upon 
as a foundation for other theories, and 
these are likely to crumble with its collapse. 
Much money and labor are now invested in 
treatises and popular works, the income 
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from which becomes seriously affected 
whenever their reliability is brought into 
question. The ultra-conservative attitude 
of scientists which results from these and 
other causes is aS obvious as it is deplor- 
able. 

As we look back over the past and, study- 
ing the advances of science, mark off upon 
the way the stations at each of which a new 
horizon has opened, it is easy to see that 
the successive marches, like the halts be- 
tween, have been far too long. The attempt 
to reproduce from each station the entire 
panorama of the horizon has led to a 
sketchiness and an inaccuracy in the de- 
picting of all remoter portions of the field, 
which might have been avoided had the 
viewpoint been promptly moved forward 
so soon as the nature of the nearer terrane 
had become firmly established. My appeal 
is, therefore, for an individual study of 
those theories of science with which each 
worker is concerned, and for an early deci- 
sion upon their availability whenever a 
judgment is warranted. Accepted, if neces- 
sary, as working hypotheses to be rigidly 
tested by observation and experiment, the 
new ideas are infinitely to be preferred to 
those theories which have been found 
wanting under the tests either of experi- 
ment or of searching observation. 

It might perhaps be asserted that the pic- 
ture which I have drawn of the past and 
present of scientific theories is one not ecal- 
culated to cause entire satisfaction; and I 
could hardly deny the truth of the asser- 
tion; but when, I would ask, has either an 
institution or an individual been other 
than benefited through a searching self- 
examination? Even the shock to our self- 
pride which came with the revelations of 
this bellum period is not fraught with per- 
manent disaster. Since the condition 
existed, it is far better that we should 
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know it, and so far as may be possible pro- 
vide against its recurrence in the future. 

The encouraging feature of our entire 
survey is the evidence which it shows of 
a steady evolution toward better condi- 
tions; for no one can truthfully deny that 
the scientific world is to-day in a far better 
position than it has ever occupied in the 
past; and the outlook for the future is so 
much the more encouraging. 

Wituim H. Hosss 
UNIVERSITY OF MICHIGAN 





HERBERT W. CONN 


It has been said of America that it is pecul- 
iarly able to produce the right man at the right 
time when emergency calls. Herbert W. Conn 
was not only a cultivated scientist, but a per- 
sonality, because he embodied in himself the 
initiation of a great movement in America. 
The seience of bacteriology as developed in 
Europe through Pasteur and Koch attracted 
his attention in the early years of his educa- 
tion, and led him to feel that this science had 
a great function to perform in connection with 
milk and dairy products in America. In the 
early eighties his pioneer work was begun in 
milk bacteriology and was developed in his 
laboratory in Wesleyan University, and under 
his supervision in Storrs Agricultural Experi- 
ment Station, Connecticut. Whatever lines 
of influence have been developed through later 
years in the improvement of municipal milk 
supplies and in the improvement of sanitary 
conditions on dairy farms, when traced back 
to their sources, will show a connection with 
and a stimulation from the early milk bac- 
teriology of Herbert W. Conn. He took part 
in the councils of those who established the 
certified milk industry, and assisted in fram- 
ing the regulations which were first drawn up 
in the early nineties for the control of certified 
dairies. He suggested the production of sani- 
tary butter through the pasteurization of 
cream, and the use of pure cultures of lactic 
acid bacteria. He was among the first to show 
the close relationship between unsanitary con- 
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ditions on dairy farms and the numbers and 
species of bacteria found in milk. The exam- 
ination of municipal milk supplies for bacteria 
was directly stimulated by his work in show- 
ing the relationship of bacteria to the sanitary 
character of milk. 

He was the founder and first president of 
the American Society of Bacteriologists. He 
was for many years a very active member of 
the American Public Health Association. 
During his latter years he became closely 
identified with the work of the New York Milk 
Committee as a member of the commission on 
milk standards appointed by that committee. 
While this commission was composed of twenty 
of the men most prominently identified with 
the improvement of municipal milk supplies 
in the United States and Canada, no member 
of the commission was more interested in its 
work or devoted more time to the same than 
Professor Conn. Through the work of this 
commission he recognized that many of the 
principles which for years he had been advo- 
cating could be put into practical operation. 
Among these he was most interested in the 
establishment of uniform laws and regula- 
tions for the control of public milk supplies 
through state and municipal authorities. 

While Professor Conn’s name will always be 
more closely identified with milk sanitation than 
with any other single subject, his work covered 
a much broader field. He was the author of 
numerous pamphlets and books on subjects 
related to biology and bacteriology. His text- 
books on elementary bacteriology, hygiene and 
physiology are widely used by the public 
schools throughout the United States. His 
books on evolution were the first to put in 
clear and popular language the more impor- 
tant features of the philosophy of Spencer 
and Darwin and the modern theories on this 
same subject. His position as director of the 
laboratories of the State Board of Health of 
Connecticut, which he occupied during his 
latter years, brought him into contact with 
every phase of public-health work. He be- 
came identified in this way with the improve- 
ment of the sanitary condition of water 
supplies in the state of Connecticut, and with 
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the supervision of oyster beds. His knowledge 
and experience in the bacteriology not only of 
milk but of these other subjects led to his 


‘appointment as a member of the committees 


appointed to establish standard methods for 
the laboratory examinations and sanitary 
standards for their control. 

As a man, he was always genial and easy to 
approach, and ready to give freely of his time 
for the discussion of public-health work. His 
many scientific associates recognized in him 
one who could be always relied upon to carry 
out more than his share of any work assigned 
to him. This activity he preserved to the last. 
His high personal standards of integrity and 
conscientiousness led him to be an ardent 
advocate of higher professional standards in 
public-health work, and to take an active part 
in the movement recently organized to secure 
fuller recognition of public-health service as a 
profession. The last work in which he took 
part before his death was as a member of the 
council of the newly organized American Acad- 
emy of Public Health. His death was sudden 
and entirely unexpected not only by his asso- 
ciates, but by his immediate family. His per- 
sonality and his numerous activities will make 
his loss deeply felt by the many organizations 
and scientific men with whom he has been 
associated. While carried away with his work 
still incomplete, he leaves behind him work 
already accomplished of such great importance 
not only to science, but to humanity, that it is 
a contribution that will endure. 


C. EL N. 





THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF 
SCIENCE 


REPORT OF THE COMMITTEE ON GRANTS 
FOR RESEARCH 


By the settlement of the Colburn estate in 
1916 the American Association for the Ad- 
vancement of Science received cash and secu- 
rities valued at about $76,000, bequeathed by 
Richard T. Colburn, a fellow of the associa- 
tion, the income of which is to be devoted “ to 
original research in the physical and psychic 
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demonstrable .sciences.” The association had 
accumulated a fund of about $25,000, mainly 
from the fees of fellows, life members and 
members. The income from these funds being 
available for grants for research, the sum of 
$4,000 was, at the New York meeting of the 


association, on the recommendation of the’ 


treasurer, set aside for this purpose by the 
council, to be ‘expended during the year 1917. 
The following committee on Grants for Re- 
search was at the same time appointed: E. OC. 
Pickering, astronomy and mathematics, chair- 
man; Henry Crew, physics; E. ©. Franklin, 
chemistry; R. T. Chamberlin, geology and 
geography; W. B. Cannon, zoological sciences ; 
N. L. Britton, botanical sciences; J. McKeen 
Cattell, psychology and anthropology, secre- 
tary. 

This committee, after a considerable amount 
of correspondence, met in Washington on 
April 15 and 16, there being present Messrs. 
Pickering, Cannon, Crew and Cattell; Mr. 
R. A. Harper was present to represent Mr. 
Britton for grants in botany. The following 
general rules of procedure were adopted, based 
on the report of the committee on the Colburn 
and other research funds, presented by Mr. 
Pickering to the committee on policy at its 
meeting in New York on September 30, 1916: 


1. Applications for grants may be made to the 
member of the committee representing the science 
in which the work falls or to the chairman or sec- 
retary of the committee. The committee will not 
depend upon applications, but will make inquiry as 
to the way in which research funds can be best ex- 
pended to promote the advancement of science. 
In such inquiry the committee hopes to have the 
cooperation of scientific men and especially of the 
sectional committees of the association and of the 
subcommittees of the Committee of One Hundred 
on Research of the association. 

2. The committee will meet at the time of the 
annual meeting of the association or on the call of 
the chairman. Business may be transacted and 
grants may be made by correspondence. In such 
eases the rules of procedure formulated by Mr. 
Pickering and printed in the issue of Science for 
May 23, 1913, will be followed. 

3. Grants may be made to residents of any coun- 
try, but preference will be given to residents of 
America. 
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4. Grants of sums of $500 or less are favored, 
but larger appropriations may be made. In some 
cases appropriations may be guaranteed for several 
years in advance. 

5. Grants as a rule will be made for work which 
could not be done or would be very difficult to do 
without the grant. A grant will not ordinarily be 
made to defray living expenses. 

6. The committee will not undertake to supervise 
in any way the work done by those who receive the 
grants. Unless otherwise provided, any apparatus 
or materials purchased will be the property of the 
individual receiving the grant. 

7. No restriction is made as to publication, but 
the recipient of the grant should in the publication 
of his work acknowledge the aid given by the fund. 

8. The recipient of the grant is expected to make 
to the secretary of the committee a report in De- 
cember of each year while the work is in progress 
and a final report when the work is completed and 
published. Each report should be accompanied by 
a financial statement of expenditures, with vouch- 
ers for the larger items when these can be sup- 
plied without difficulty, 

9. The purposes for which grants are made and 
the grounds for making them will be published. 


At the meetings of the committee held in 
Washington on April 15 and 16, 1917, the 
following grants were made: 


ASTRONOMY 


Five hundred dollars to Professor Philip Fox, of 
Evanston, Illinois, for the measurement and reduc- 
tion of the photographic plates taken at the Dear- 
born Observatory for determining stellar parallax. 


PHYSICS 


One hundred dollars to Professor F. C. Blake, of 
Ohio State University, in aid of his well-known 
work on electric waves. The particular problem 
which Professor Blake has in hand is to determine 
how the capacity of an air condenser, consisting of 
a pair of circular plates, varies with the distance 
separating the plates. The frequency of the cur- 
rent used is of the order of one hundred million 
alternations per second. The distance separating 


the plates is varied from a small fraction of the | 


radius to more than four times the radius. 

Three hundred dollars to Professor Richard C. 
Tolman, of the University of Illinois, for further 
testing and extending his already published work 
on the E.M.F. produced in a conductor subjected 
to mechanical acceleration. The problem is essen- 
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tially the converse of the one by which Maxwell 
tried in vain to exhibit the inertia of electricity— 
of, as we now say, the mass of electrons. Professor 
Tolman has devised a simpler and more promising 
method than that which he previously employed for 
producing the acceleration of the wire. 


GEOLOGY 


Three hundred dollars to Professor Herman L. 
Fairchild, of the University of Rochester, to de- 
fray traveling expenses in a study of the Post- 
glacial land uplift in New England and the mari- 
time provinces of Canada. Professor Fairchild has 
already determined the amount of Postglacial up- 
lift in New York and the western part of New 
England. The results are well shown on the maps 
submitted. It seems very desirable to extend this 
important survey eastward across New England 
and the maritime provinces, and so complete the 
study across this very significant and possibly 
critical region. The diastrophic movements con- 
nected with the withdrawal of the last ice-sheet, 
when better understood, are likely to throw much 
light upon the much larger problem of earth de- 
formation, which is one of the greatest problems 
now confronting the philosophical geologist. A 
continuation of this work by Professor Fairchild 
is likely to prove an important contribution both to 
Post-Pleistocene geology and also to dynamic geol- 
ogy. 

One hundred dollars to Professor Samuel W. Wil- 
liston, of the University of Chicago, toward the 
expenses of an artist to help draw the figures of 
the many new Permian fossil vertebrates which 
Dr. Williston has discovered and is now describing. 
Professor Williston has been obliged to draw him- 
self practically all of the numerous figures which 
illustrate his very important publications. This 
consumes much very valuable time which might 
otherwise be employed to far better purpose. 

One hundred dollars to Mr. Ralph W. Chaney, 
advanced graduate student, University of Chi- 
cago, toward field expenses of further studies upon 
a radically new ecological problem presented by 
the Eagle Creek flora of the Columbia River gorge. 
As a result of last summer’s field work in this por- 
tion of Oregon, Mr. Chaney has happened upon a 
new method for determining the past topography 
and physiography of a region, based on plant ecol- 
ogy. Its essential features are these: Leaves of 
two distinct types, the one representing a xero- 
phytic plant association and the other a mesophytic, 
are found intimately mixed in the same strata. 
It is not possible to conceive of these having grown 
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together in the same habitat, for their moisture re- 
quirements are too widely different. The conclu- 
sion is that the xerophytes reflect the nature of the 
climate of the upland country while the mesophytes 
in a region with such a climate must have been 
limited to narrow and deep valleys into which the 
direct rays of the sun did not penetrate and where, 
as a result, humid conditions existed. 


PATHOLOGY 


Five hundred dollars to Professor Frederic P. 
Gay, of the University of California, for animals 
and materials to be used by Dr. Takeoka, in the 
study of the specific treatment of tuberculosis in 
animals, especially in the use of taurine derived 
from the muscles of certain shell fish. By the use 
of this animo acid of bile Dr. Takeoka has been 
able to cause tuberculous lesions in guinea pigs 
and rabbits to disappear completely. Taurine be- 
ing a normal constituent of the body and proving 
harmless when given intravenously, is now being 
used cautiously in the treatment of human beings. 


BOTANY 


Two hundred and fifty dollars to Professor Her- 
bert M. Richards, Barnard College, Columbia Uni- 
versity, for the continuation of the investigation 
of the physiology of succulent plants. The grant 
is to be used, partly in carrying on experiments at 
Carmel, California, where the plants are under in- 
vestigation, partly in purchasing new apparatus 
and partly in employing assistants, in whatever 
proportion seems most profitable for the produc- 
tion of results. 

One hundred dollars to R. C. Benedict, Brook- 
lyn Botanic Garden, for the continuation of the 
investigation on the Boston fern. This grant is 
recommended by the sectional committee of Sec- 
tion G of the association. 

One hundred dollars to Professor C. H. Kauff- 
mann, of the University of Michigan, to aid in his 
studies of the fungus genus Cortinarius. The grant 
is to be used for field explorations in the Rocky 
Mountains, it being necessary to study there the 
genus, which is a large and difficult one with 
evanescent characters. 


PSYCHOLOGY 


One hundred dollars to Professor J. B. Watson 
toward the study of the development of the re- 
flexes and instincts of infants. Dr. Watson, who is 
professor of psychology in the Johns Hopkins Uni- 
versity, has done important work on animal be- 
havior and the psychology of conduct. The obstet- 
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rical ward of the Johns Hopkins University Hos- 
pital is adjacent to his laboratory, and about forty 
newborn infants a month are available for study. 
The hospital is prepared to cooperate in the work 
but will not pay the expenses connected with it. 
No systematic study of the development of infants 
has hitherto been made under laboratory condi- 
tions. 

One hundred dollars to Professor R. S. Wood- 
worth for compiling anthropometric data. Dr. 
Woodworth, who is professor of psychology in Co- 
lumbia University, had charge of an anthropometric 
laboratory at the St. Louis Exposition. Many 
physical, psychophysical and mental measurements 
were made of the savage and semi-civilized peoples 
who were assembled at the exposition, as well as of 
ordinary visitors. Parts of the data have been com- 
piled and published, but there remains a large part 
of the material that it has not been possible to 
collate, owing to the fact that our psychological 
laboratories do not have means to pay the expenses 
of computation. 

One hundred dollars to Professor Robert M. 
Yerkes toward the cost of apparatus and care of 
animals in the study of animal behavior. Dr. 
Yerkes, who is assistant professor of psychology at 
Harvard University and is this year president of 
the American Psychological Association, has made 
many original: contributions to animal psychology 
as well as in other directions, and wishes during 
the summer to study the alleged ideational be- 
havior of the horse. While extraordinary per- 
formances of trained horses have been published 
and have attracted wide attention, the work has 
not been done under experimental conditions. The 
construction of apparatus and the care of animals 
is expensive and can not be met by the ordinary 
laboratory appropriation. 


ANTHROPOLOGY 


One hundred dollars to Dr. A. Hrdlitka for 
anthropometrical investigations on the tribe of 
Shawnee in Oklahoma. Dr. Hrdlitka, who is cu- 
rator of physical anthropology in the United States 
National Museum and one of our ablest physical 
anthropologists, could with advantage carry on 
these investigations and the work is pressing, as 
the tribe, so far as pure bloods are concerned, is 
becoming rapidly extinct. 

One hundred dollars to Dr. Benno Oetteking, 
now working at the American Museum of Natural 
History, for the purpose of completing the investi- 
gation of skeletal material from the Pacific coast 
of America. The assistance needed is required for 
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the tabulation and reduction of measurements. 
This grant is recommended by Professor Franz 
Boas, chairman of the subcommittee on anthropol- 
ogy of the Committee of One Hundred. 


GENERAL 


Two hundred dollars to the Pacific Coast Sub- 
committee of the Committee of One Hundred on 
Scientific Research, of which Professor J. C. Mer- 
riam, of the University of California, is chairman. 
The grant is to be used for printing, postage and 
clerical work in connection with an investigation 
to secure organized information relative to re- 
search on the Pacific coast. It is planned to se- 
cure from each investigator a brief statement of 
his training, accomplishment, plans for work and 
needs for supporting the investigation in progress 
or projected. The work is being done in coopera- 
tion with the scientific organizations of the Pacific 
coast and the committee of the National Research 
Council on a census of the scientific resources of 
the United States. J. McKEEN CATTELL, 

Secretary 





SCIENTIFIC EVENTS 


THE CARNEGIE EXPEDITION FOR THE STUDY 
OF CORAL REEFS 


Proressor L. R. Cary and Dr. Alfred G. 
Mayer, members of the Carnegie Institution 
expedition to study the coral reefs of Tutuila, 
Samoa, have returned. 

It was found that the surface water at the 
equator is cooler and less alkaline than that 
5° or 10° north or south. 

Also equatorial counter currents against the 
prevailing westerly drift of the tropical Pacific 
were generally places where the water is rela- 
tively acid, thus suggesting that they may 
occur in regions wherein the cold deep water 
comes to the surface. 

The rain-water of Samoa is acid, of the order 
10-5, but the streams and springs of both 
Samoa and Hawaii are alkaline, having a hy- 
drogen ion concentration of 10-7. Thus the 
reefs can not be dissolved by the “ acidity ” of 
the outflowing waters, and the Murray-Agassiz 
solution-theory fails to account for the origin 
of barrier reefs. On the other hand, scouring 
due to currents, and to the activity of holothu- 
rians are important factors. 

Observation upon Alcyonaria and stony 
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corals were conducted to determine their 
growth-rate, and the share they take in the 
composition of reef limestones. A statistical 
ecologic study of the reefs was made, and the 
reactions of corals to heat and salinity deter- 
mined. 

COMMITTEES UNDER THE BRITISH BOARDS 

OF TRADE AND AGRICULTURE 


THE president of the Board of Trade has 
appointed a committee to consider and report 
what steps should be taken, whether by legis- 
lation or otherwise, to ensure that there shall 
be an adequate and economical supply of elec- 
tric power for all classes of consumers in the 
United Kingdom, particularly industries which 
depend upon a cheap supply of power for their 
development. The members of the committee 
are: Mr. F. Huth-Jackson (chairman), Mr. H. 
Booth, Mr. J. Devonshire, Mr. J. Falconer, 
Mr. G. H. Hume, Mr. J. Kemp, Mr. H. H. 
Law, Mr. C. H. Merz, Sir Charles Parsons, 
Sir John Snell, Alderman C. F. Spencer and 
Mr. A. J. Walter. 

The president of the Board of Agriculture 
and Fisheries has appointed a committee to 
consider practical means for increasing the 
supplies of sea-fish for the home markets and 
for encouraging the consumption of such fish, 
whether cured or fresh, in substitution for 
other foods. The committee has received a 
grant from the development fund, with author- 
ity to expend the grant, subject to limitations 
and conditions recommended by the develop- 
ment commissioners and approved by the 
treasury, at their discretion for the increase 
of the fishing power of vessels other than 
steam fishing vessels. In general their expen- 
diture will be confined to assisting fishermen 
who are owners of their own boats to develop 
their fishing power and to secure greater 
quantities of fish. The committee consists of : 
Mr. Cecil Harmsworth (chairman); Mr. H. S. 
M. Blundell, of the Admiralty War Staff 
(Trade Division); Mr. H. G. Maurice, of the 
Board of Agriculture and Fisheries; Mr. E. 
H. Collingwood, of the Board of Agriculture 
and Fisheries; Mr. Stephen Reynolds, repre- 
senting the Development Commissioners; Mr. 
A. Towle, representing the Food Controller. 
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The president of the Board of Agriculture 
and Fisheries has appointed a committee to 
consider whether any considerable addition to 
the home food supplies of fish could be pro- 
vided from the rivers, lakes and ponds of Eng- 
land and Wales. The committee is requested 
to have special regard to considerations affect- 
ing the practicability of any scheme for bring- 
ing fresh-water fish supplies into consumption, 
such as transport to market, the food value of 
the different kinds of fish, the probability of 
its proving acceptable to the consumer, the 
necessity for interference with private rights, 
and the risk of damage to more valuable 
fisheries. Further, the committee will con- 
sider and report upon measures which might 
be taken for securing a greater output of eels 
from the waters of the United Kingdom for 
home consumption. The members of the com- 
mittee are: Lord Desborough (chairman), Mr. 
R. B. Marston, Mr. A. R. Peart, Mr. F. G. 
Richmond, Mr. H. T. Sheringham, Mr. A. 
Tate Regan, Sir John Wrench Towse. The 
Hon. A. S. Northcote will act as secretary to 
the committee. 


BASE HOSPITALS ABROAD 

Six of the base hospitals organized by the 
American National Red Cross for service with 
the medical department of the United States 
Army have been ordered abroad for active duty. 
The hospitals are: Base hospital No. 2, the 
Presbyterian Hospital, New York, Dr. George 
E. Brewer, director; base hospital No. 4, the 
Lakeside Hospital, Cleveland, Dr. George W. 
Crile, director; base hospital No. 5, Harvard 
University, the Peter Bent Brigham Hospital, 
Dr. Harvey Cushing, director; base hospital 
No. 10, the Pennsylvania Hospital, Philadel- 
phia, Dr. Richard H. Harte, director; base hos- 
pital No. 12, Northwestern University Medical 
School, Dr. Frederick A. Beasley, director; 
base hospital No. 21, Washington University 
Medical School, St. Louis, Dr. Frederick T. 
Murphy, director. Three of the units are ex- 
pected to embark at once and the others to fol- 
low soon. 

The Harvard University unit includes the 


following: 
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Majors—Robert U. Patterson, Medical Corps, 
U. 8. Army, commanding officer; Harvey Cushing, 
director; Richard P. Strong (absent in Europe), 
chief laboratory section; Roger I. Lee, chief med- 
ical section; Robert B. Osgood, chief surgical sec- 


tion. 
Captains—Daniel F. Harmon, Medical Corps, U, 


S. A., Adjutant; Walter B. Cannon; Reginald Fitz; 
George S. Derby; Walter A. Boothby; Edward B. 
Towne; Charles Rund, Jr., quartermaster, O. R. C., 
U. 8S. Army; Perey Browne, Horace Binney, Elliot 


Cutler, Henry Lyman, 

Lieutenants—George P. Denny, Gilbert Horrax, 
Frank R. Ober, John J. Morton, Oswald H. Rob- 
ertson, Thomas R. Goethals, Samuel C. Harvey, 
James L. Stoddard, Henry Forbes, A. V. Bock. 

Dental Surgeons (Lieutenants)—William Potter, 
Harrison L. Parker. 

Those with the Presbyterian Hospital and 
Columbia University unit include: Drs. George 
Emerson Brewer, Homer Swift, William Dar- 
rach, Sidney R. Burnap, Fordyce B. St. John, 
Alex McCreery, John A. Peters, Benjamin R. 
Allison,, William F. Cunningham, William 
Barclay Parsons, Robert Kennedy, William C. 
Woolsey, Gerhard Cocks, Armitage Whitman, 
Willard B. Soper, Louis Casamajor, Alwin M. 
Pappenheim, A. R. Stevens, Roderick Grace, 
Austin Hobbs, Malcolm McBurney, Henry S. 
Dunning and E. H. Raymond. 

The Mayo Foundation of the University of 
Minnesota has offered the government for for- 
eign service a fully equipped field hospital 
unit, headed probably by Dr. William J. Mayo. 
The organization is known as the University 
of Minnesota Field Hospital Unit and has 500 
tented beds of the latest model, full surgical 
apparatus and a portable shelter for an opera- 
ting room. Dr. E. H. Plummer, Dr. Charles 
Judd, Dr. Frank C. Todd, Dr. H. Robertson 
and. Dr. S. Marx White are among the med- 
ical men who have enrolled. 

After the conference of the medical board of 
the Council of National Defense with Colonel 
T. H. Goodwin, of the Royal Army Medical 
Corps, in Washington, D. C., on April 29, it 
was announced that plans had been made to 
send one thousand American surgeons to Eu- 
rope for service with the allied armies. This 
offer came from the American College of Sur- 
geons. The deans of forty-six medical schools 
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met in conference with the general medical 
board and agreed to continue instruction with- 
out shortening the courses so as to furnish new 
graduates. Both the schools and the hospitals, 
however, will cut down in the number of men 
on the staff as much as possible so as to set 
them free for service in the army. 





SCIENTIFIC NOTES AND NEWS 

At the recent meeting of the National Acad- 
emy of Sciences, Dr. Charles D. Walcott, sec- 
retary of the Smithsonian Institution, was 
elected president, in succession to Professor 
William H. Welch, of the Johns Hopkins Uni- 
versity. To fill the vacancy in the secretary- 
ship, caused by Dr. Walcott’s election to the 
presidency, Dr. A. A. Michelson, of the Uni- 
versity of Chicago, was elected. 


Tue Franklin Medal awarded by the Frank- 
lin Institute to Dr. M. A. Lorentz, professor of 
mathematical physics at Leiden, will be re- 
ceived by the minister from Holland at a meet- 
ing on May 16. A Franklin medal will also 
at the time be presented to Admiral D. W. 
Taylor, chief constructor of the United States 
Navy, who will make an address on “The 
Science of Naval Architecture.” 


On May 3 of each year the Howard Taylor 
Ricketts prize for research by students in the 
departments of pathology and bacteriology and 
hygiene, in the University of Chicago, is 
awarded by the university, this being the anni- 
versary of the death of Dr. Ricketts from 
typhus fever acquired by him while investiga- 
ting that disease in Mexico City. The prize 
this year is awarded to Mr. Enrique E. Ecker, 
for his work entitled, “ The Pathogenic Ef- 
fect and the Nature of a Toxin produced by 
Bacillus Paratyphosus B.” 


THE seventh Edison medal, which was 
awarded to Nikola Tesla “for meritorious 
achievements in his early original work in 
polyphase and high-frequency electric cur- 
rents,” will be presented to him at the annual 
meeting of the American Institute of Electrical 
Engineers in the auditorium of the Engineer- 
ing Societies Building, New York, on the even- 
ing of May 18. President H. W. Buck will 
preside, and addresses will be made by Dr. A. 
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E. Kennelly, chairman of the Edison medal 
committee; Charles A. Terry, New York, and 
B. A. Behrend, Boston. 


Proressor Hiram Bineuam, of Yale Univer- 
sity, and Dr. Isaiah Bowman, of the American 
Geographical Society, have been elected corre- 
sponding members of the Geographical Society 
of Philadelphia. 


Proressor Ropert A. MILLIKAN, of the de- 
partment of physics of the University of Chi- 
cago, has been appointed to direct research 
by the National Research Council. He has 
been granted leave of absence by the university 
for the spring quarter. 


Dr. Beverty T. Gatitoway, formerly assist- 
ant secretary of agriculture, will work in co- 
operation with the Council for National De- 
fense in mobilizing the agricultural interests 
of the country. 


PresipentT Trotter, of West Virginia Uni- 
versity, has appointed the following commit- 
tee to cooperate with the National Research 
Council: Professors Waggoner, Reese, Davis, 
Alderman and Schultz. 


Dr. ALEXANDER HamiLton Rice has returned 
to New York on the steam yatch Alberta, on 
which he sailed in November last to the upper 
Amazon River. The party included William 
T. Councilman, professor of pathology in Har- 
vard University; Ernest Howe, a geologist, of 
Newport, and Earl F. Church, of the United 
States Coast and Geodetic Survey. 


Proressor JuLIus StieGLITZ, director of the 
chemical laboratory, University of Chicago, 
and president of the American Chemical So- 
ciety, gave, on April 20 and 21, two lectures 
before the department of chemistry of the 
Johns Hopkins University on the electronic 
conception of valence. Dr. Eugene C. Bing- 
ham, professor of chemistry at Lafayette Col- 
lege, recently gave three lectures before the 
department on the nature of viscous and plas- 
tic flow. 


Henry Martyn SEeEty, professor emeritus 
of chemistry and natural history at Middle- 
bury College, died on May 4, in his eighty- 
ninth year. 
partment for thirty-four years. 


He was active head of his de- 
Professor 
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Seely, who is a graduate of Yale College, a 
member of the American Geological Society 
and a fellow of the American Association for 
the Advancement of Science, was the author 
of important publications on the origin of the 
Champlain Valley. 


Dr. Henry McHarton, a _ distinguished 
physician and surgeon of Macon, Ga., died 
on April 2, at the age of sixty-one years. Dr. 
McHatton had been president of the Medical 
Association of Georgia and medical director 
of the Macon Hospital. He was the author of 
numerous contributions to medical science. 


SuRGEON-GENERAL Sir WILLIAM TAYLor, late 
director-general of the Army Medical Service 
of Great Britain, died on April 10, at Windsor. 


THE Journal of the American Medical Asso- 
ciation reports deaths as follows: I. A. Shabad, 
professor of pediatrics at the state Woman’s 
Medical College at Petrograd, aged forty- 
seven years, who had made a special study of 
rachitis, its origin, nature and treatment. 
A. Prieur, editor of the France médicale, 
which he transformed into a historical jour- 
nal, founder of the Société francaise d’his- 
toire de la médecine, aged fifty-two years. 
W. Winternitz, the pioneer of scientific hydro- 
therapy, professor of internal medicine at the 
University of Vienna since 1881, aged eighty- 
two years. C. Hartwich, professor of pharma- 
ceutical chemistry, at Zurich, aged sixty-five 
years. 


Proressor BrapLteEy M. Davis, secretary of 
the American Society of Naturalists, reports 
the following actions of the executive com- 
mittee : 

First. The publication of the number of the 
Records due in 1917 has been deferred, the execu- 
tive committee holding the view that the funds of 
the society should not be employed at this time on 
a publication which is not vital to its welfare. 

Second. It has been voted that the next meet- 
ing of the Naturalists be held at Pittsburgh in con- 
junction with the meetings of the American Asso- 
ciation for the Advancement of Science, 


THE ninth semi-annual meeting of the 
American Institute of Chemical Engineers 
will be held in Buffalo, N. Y., from June 20 
to 23. 
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On May 5 ‘administrative officials of 180 
leading institutions of learning in the United 
States conferred with a committee of the Ad- 
visory National Defense Commission and ar- 
ranged machinery for cooperation with the 
government during the war. Secretary Baker 
told the conference that important defense 
work could be done by the schools of the 
country, and the educators adopted resolutions 
embodying plans for active service. The reso- 
lutions recommended that the Bureau of Edu- 
cation and the States’ Relations Service pre- 
pare a comprehensive policy of cooperation 
between the government and the educational 
institutions “ which will make for the most 
effective use of these institutions throughout 
the duration of the war.” In a statement of 
principles adopted the educators went on 
record as believing that all colleges and uni- 
versities should so modify their calendars and 
curricula as to comply fully with the present 
needs of the nation. 


At the annual meeting of the China Medical 
Missionary Association of Yale University, in 
January, Dr. Edward H. Hume presented a 
comprehensive report upon the status of med- 
ical education throughout the country, basing 
his conclusions upon his recent inspection of 
all the medical centers from Moukden to Can- 
ton. 


THe Minnesota legislature, recently ad- 
journed, passed a law giving the Minnesota 
State entomologist needed authority to com- 
bat the white pine blister rust in that state, 
and appropriated for his use $15,000 for the 
biennium for fighting this disease. The U. S. 
Government will also use in the state an 
equal sum. It is hoped, with the legal ma- 
chinery and the money available, the disease 
can be stamped out where it occurs in a 
limited area on the eastern boundary of the 
state. 


A numBer of Akron rubber factories have 
established at the Municipal University of 
Akron thirty scholarships in the engineering 
college to be chosen from high-school gradu- 
ates ranking in the upper third of the class, 
preference being given to graduates of Akron 
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High Schools although others will also be re- 
ceived. The scholarships will cover all tuition, 
incidental and laboratory fees. Upon entrance 
the scholarship holders will be assigned to a 
course upon the cooperative basis, working 


_ alternate two week periods in factory and col- 


lege. Each student will receive from the com- 
pany employing him the sum of $37.50 for 
each two-week period during which he is em- 
ployed. At the end of the four-year course the 
graduate will have the opportunity of a perma- 
nent position in the organization in which he 
has been trained. 


A course on laboratory organization and 
management is offered in connection with the 
summer session at Columbia University by 
Professor Thomas B. Freas and Professor W. 
L. Estabrooke. The course is planned to take 
the students’ full time for six weeks. The 
subjects carried will be: location, laboratory 
construction, ventilation, ete., of buildings; 
laboratory equipment, including desks, lockers, 
shops, gas, electricity, water, suction, liquid 
and compressed air, balances, ete.; buying 
from foreign and domestic markets, economic 
and scientific handling of supplies; organiza- 
tion of stockroom employees and their co- 
operation with the teaching staff; glass blow- 
ing by a professional glass blower will be a 
special feature; a series of trips in and about 
New York to manufacturing establishments, 
industrial and university laboratories, includ- 
ing trips to Boston, Washington, Niagara 
Falls, Buffalo, Rochester, Syracuse and Phila- 


delphia, in which there will be opportunity to — 


observe application of chemistry especially to 
university, college and research laboratories. 


It is announced that an Italian who had long 
made his home at Marseilles has bequeathed 
$7,000,000 to the city of Marseilles, mainly 
for the purpose of founding and maintaining 
a large hospital. 


Tue Medical and Chirurgical Faculty of 
Maryland has created a fund of $10,000, to be 
known as the Osler Testimonial Fund, the in- 
come of which is to be used for the purchase 
of books for the faculty, library and for the 
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upkeep of the hall which bears Sir William 
Osler’s name. 


On April 30 an illustrated lecture on “ The 
Talgai Skull; a Fossil Human Skull Found in 
Queensland, Australia,” was given before the 
American Ethnological Society, at the Amer- 
ican Museum of Natural History by Professor 
S. A. Smith, professor of anatomy in the Uni- 
versity of Sydney. <A cast of the skull was 
exhibited. In view of the fact that this skull 
is the first relic of Pleistocene man to be dis- 
covered in Australia, and one of the most 
primitive human skulls known, especially as 
regards the palate form and dentition, this 
find ranks as one of the most important in 
human prehistory. Dr. Smith’s very careful 
studies of the Talgai skull will shortly be 
published by the Royal Society of London. 


WE learn from Nature that recent enter- 
prises in connection with the preparation of 
food and the development of its concessions 
in West Africa and elsewhere have led to the 
establishment of a research department by the 
Cooperative Wholesale Society, and Dr. Geof- 
frey Martin has just been appointed to direct 
its work. This appointment marks a new de- 
parture in connection with the cooperative 
movement, and has been rendered necessary 
by the concessions acquired by the Coopera- 
tive Wholesale Society in West Africa, Nigeria 
and elsewhere, as well as by the development 
of fresh undertakings at home. 


THE resident commissioner of the Bechuana- 
land Protectorate has written respecting the 
preservation of the remains of Dr. Living- 
stone’s house at Koloben, and of the graves in 
its vicinity. It appears that action in this 
direction was the outcome of an appeal by Sir 
Meiring Beck that steps should be taken to 
preserve these mementoes of Livingstone’s 
early missionary labors, dating from his resi- 
dence among the Bechuanas before starting 
on his great exploring journeys to the north. 
Through the cooperation of the chief Sechele 
the ruins have now been fenced in and a shed 
has been erected over the remains of the walls 
of the house. The ground will in future be 
regarded as under government protection, and 
Sechele has been impressed with the necessity 
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of keeping the site clear of jungle and guard- 
ing against injury by veldt fires or cattle. The 
headman of a neighboring village has been 
placed in charge, and an inspection of the site 
will be made from time to time. 


Knowledge, the English magazine devoted 
to popular science founded by the late Mr. 
Richard A. Proctor thirty-six years ago, which 
has hitherto appeared monthly, will be pub- 
lished four times a year during the war. 


It is announced that beginning on May 15, 
Psychobiology will appear every second month 
and will include in the yearly volume, approxi- 
mately 600 pages. Its pages will be devoted 
primarily to research which lies in the field 
common to psychology and the several biolog- 
ical sciences, or which has a distinct bearing 
on the biological foundations of psychology. 
No formal limit of length has been imposed 
on contributors, but short articles will be pre- 
ferred, and unnecessary length will be con- 
sidered a bar to publication. While the func- 
tion of the journal will be primarily to pro- 
mote the speedy publication of research, dis- 
cussions of important points may be admitted 
at the discretion of the editors, such discus- 
sions being limited in any case to two pages. 
Manuscript submitted for publication should 
be addressed to Professor Knight Dunlap, The 
Johns Hopkins University, Homewood, Balti- 
more, Md. 


Tue New York Botanical Garden announces 
its course of spring lectures for 1917. The 
lectures will be delivered in the lecture hall 
of the Museum Building of the Garden, Bronx 
Park, Saturday afternoons, at four o’clock, 
as follows: 

April 28. 


L. Britton. 

May 5. ‘‘School and Home Gardening Courses 
at the New York Botanical Garden,’’ by Mr. 
Henry G. Parsons. 

May 12. ‘‘The Spring Flower Garden,’’ by Mr. 
G. V. Nash. 

(Exhibition of Spring Flowers, May 12 and 13.) 

May 19. ‘‘Garden Soils and their Treatment,’’ 
by Professor H. F. Button. 

May 26. ‘‘Modern Methods of producing Seeds 
for Farm and Garden,’’ by Dr. A. B. Stout. 


‘*Early Spring Flowers,’’ by Dr. N. 
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June 2. ‘‘Vacant-lot Gardening,’’ by Mr. Carl 
Bannwart. 

June 9. ‘‘Garden Roses,’’ by Professor A. C. 
Beal. 
(Exhibition of Roses and Peonies, June 9 and 10.) 

June 16. ‘‘The Seaweeds of New York and Vi- 
cinity,’’ by Dr. M. A. Howe. 


June 23. ‘Lillies for Everybody,’’ by Mr. Ar- 


thur Herrington. 
June 30. ‘*The Food Value of Wild Mush- 
rooms,’’ by Dr. W. A. Murrill. 


WE learn from the Fisheries Service Bulletin 
that in the early part of September the Fish 
Hawk made another cruise in Chesapeake Bay 
for the purpose of ascertaining the abundance 
and quality of the hydroid, or “sea moss,” 
material available at this season. A Baltimore 
manufacturer of sea-moss articles accompanied 
the vessel. While the growth is not of the best 
quality at this season, abundant supplies were 
obtained, and the manufacturer expressed him- 
self as well satisfied with the opportunity for a 
commercial fishery. On the conclusion of this 
trip the eighth regular cruise of the Chesapeake 
Bay investigation was completed. During the 
latter part of August the schooner Grampus 
left Norfolk, Va., to continue investigations in 
Atlantic coast waters, in charge of W. W. 
Welsh. A line of hydrographic stations was 
first made from Cape Henry to the gulf stream. 
About twenty miles southeast by east from 
Cape Henry a good haul of croakers was made 
with a small otter trawl, suggesting the possible 
use of this type of net for the capture of this 
species. Samples of sargassum weed were ob- 
tained for analysis in regard to the possible 
use of this material as a source of potash, and 
possibly of iodine and bromine. The vessel 
then proceeded to Cape May, N. J., and an 
eXamination was made of the pound nets in the 
vicinity of Five Fathom Bank. Observations 
were continued between Cape May and Glou- 
cester, Mass. At the latter point a shortage of 
seamen made it necessary to tie up the vessel, 
and the work that had been planned for the 
Gulf of Maine was, therefore, abandoned. 


UNIVERSITY AND EDUCATIONAL 
NEWS 
PLANS are now being prepared for a new 
chemistry building at the Montana State Col- 
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lege to replace the one burned down last Oc- 
tober. 


Five departments of fellowships in mining 
and metallurgical research, each valued at 
$720 for a year of twelve months, are offered 
by the College of Mines of the University of 
Washington in cooperation with the federal 
Bureau of Mines. 


Dr. Epwarp M. FREEMAN, assistant dean of 
the department of agriculture of the Univer- 
sity of Minnesota, has been offered the dean- 
ship of the college of agriculture of the Uni- 
versity of Arizona, at Tucson. 


Tue following instructors at Wellesley Col- 
lege have been advanced to assistant professor- 
ships: Mabel A. Stone, botany; Helen S. 
French, chemistry, and Sarah R. Davis, hy- 
giene. 

Dr. Howarp ParsHLey, who has been work- 
ing at the Bussey Institution, Harvard Univer- 
sity, has been appointed assistant professor of 
zoology at Smith College. 

Frep T. Rocrrs, Ph.D., assistant professor 
of physiology in Baylor University, Waco, 
Texas, has been appointed to an instructorship 
in physiology at the University of Chicago. 

J. F. Remy has been promoted to an asso- 
ciate professorship of mathematics at the State 
University of Iowa. ! 

Victor E. Rector, principal of the Antioch 
Industrial School near Hartsville, S. C., and a 
member of the House of Representatives, has 
been elected professor of agriculture at the 
University of South Carolina. 


DISCUSSION AND CORRESPONDENCE 
THE VARIETAL RELATIONS OF CROWN GALL 
THE disease known as crown gall and hairy 
root has been the subject of much experi- 
mental inquiry. It has long been known that 
there were several forms of this disease ap- 
pearing on apple trees and for some time it 
was a question whether these several forms 
were due to the same causal organism. There 
have been recognized a hard and a soft form 
of crown gall and the simple, woolly knot, 
broom root and aerial forms of hairy root. 


1 Hedgecock, Bureau of Plant Industry, BulJetin 
186. 
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The writer has during the past few years 
propagated several thousand apple trees of 
many different varieties on their own roots by 
means of the common whip graft, but cutting 
off the seedling nurse root after two seasons’ 
growth and replanting those trees which had 
thrown out roots from the scion, thus estab- 
lishing the variety on its own roots. Many of 
these trees have been more or less troubled 
with the crown gall and hairy root. It has 
been observed that there is a tendency for a 
given variety to have only a single form of the 
disease. Thus the Jewett apple shows usually 
if not always the hard form of the gall, the 
Red Astrachan the simple form of the hairy 
root and the Oldenburg the woolly knot form 
with many soft fleshy root growths. Other 
varieties show the broom root form and still 
others often the aerial form. 

In the ordinary method of propagation of 
apple trees the root systems are of seedling 
origin and from a pomological viewpoint the 
root system of every tree is a different variety. 
May not this be the reason for the various 
forms of crown gall and hairy root? 

Some varieties on their own roots seem to 
be largely if not entirely immune to this dis- 
ease. If this proves to be really the case, here 
may lie the solution of the problem of the pre- 
vention of crown gall. If a resistant variety 
is selected as the root variety, and the variety 
desired propagated on it, trees immune to the 
disease may presumably be secured. Prob- 
ably the economic advantage would warrant 
the extra effort necessary to propagate such 
trees, only under conditions where the crown 
gall was especially troublesome. 

There are other root diseases which are in- 
jurious, especially through the southern part 
of the apple belt, that might possibly be 
avoided in a similar fashion. 


J. K. SHaw 


MASSACHUSETTS EXPERIMENT STATION 


WHEN A FORCE IS A FORCE 
REFERRING to the perennial discussion of the 
meaning of force and of the law of action and 
reaction, lately revived in the pages of Sci- 
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ENCE,’ I venture to suggest that the essential 
point of the alleged difficulties which have been 
raised is covered by the following simple prop- 
ositions: 

1. A force is a push or a pull exerted upon a 
body (portion of matter) by another body. 

2. Whenever a body A pushes or pulls a 
body B, then at the same time B pushes or 
pulls A equally in the opposite direction. Such 
a pair of forces is an “ action and reaction.” 
An action-reaction pair concerns two bodies 
and only two. 

3. The two forces of an action-reaction pair 
never balance each other; a force acting on A 
can not balance a force acting on B. 

4. To balance a force acting on B, another 
force must be applied to B. 

One who keeps these simple facts in mind 
will, I believe, find it easy to decide whether 
an alleged force is really a force in the mean- 
ing of the Newtonian laws. He will also see 
that there is no contradiction between the 
statement that forces always occur in action- 
reaction pairs and the statement that forces 


are often unbalanced. L. M. Hosxixs 
STANFORD UNIVERSITY, 
March 22, 1917 





SCIENTIFIC BOOKS 


The Potato. By Artuur W. Givpert, assisted 
by Mortirer F. Barrus and Daniet Dean. 
New York, The Macmillan Co., 1917. Pp. 
i-xii and 1-318, Pl. XVI. 

The author states in his preface that the 
book is intended to give brief and practical 
suggestions on the growing, breeding and mar- 
keting of potatoes, and the subject-matter 
amply substantiates the statement. This pub- 
lication, in addition to being up-to-date in its 
cultural directions, devotes considerably more 
attention to the subject of potato breeding 
than any of our preceding American treatises 
on the potato. Conveniently arranged statis- 
tical data are presented in Chapter I. under 
the caption of Acreage, Distribution, Pro- 
duction and Valuation. Chapter III. em- 

1See articles by Gordon 8. Fulcher (November 

24, 1916), and Andrew H. Patterson (March 16, 

1917). Mr. Fulcher’s discussion seems to me to be 

entirely sound. 
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bodies the various classification systems which 
have been advocated by American writers, and, 
in addition, presents a very conveniently ar- 
ranged list of varietal names and so far as 
identified places them in the various classifica- 
tion systems under their group names. This 
should prove of no little convenience to those 
interested in the subject. 

The three’ chapters devoted to “Climate, 
Soils and Rotations,” “ Manures and Ferti- 
lizers,” and “Planting,” are excellently 
treated, the suggestions being clear, concise 
and practical. In the opinion of the writer, 
the value of the subject-matter in these chap- 
ters would have been enhanced by a few well- 
selected illustrations of potato implements 
and cultural methods. The discussion of 
potato diseases and their control is clear and 
convineing and should prove very helpful to 
both the farmer and the student. A chapter 
on “Markets, Marketing and Storage” is 
both suggestive and helpful, as is also that 
on the cost of growing potatoes. 

As a whole, the book is uniaue. in that it is 
strikingly devoid of illustrations, as compared 
with most of the recently published agricul- 
tural text-books. It is a welcome addition to 
our present text-books on the potato, and 
should find a place in the classroom of agri- 
cultural schools and colleges. 

Wma. Stuart 


Health and Disease: Their Determining Fac- 
tors. By Rocrr L. Ler. Little Brown, Co., 
1917. $1.75. 

This book gives a very pleasing presentation 
of the factors of health and disease in strictly 
non-technical language. The author has suc- 
cessfully and very commendably avoided a con- 
sideration of the treatment of ailments, and 
has emphasized throughout the preventive 
measures which may be performed, or encour- 
aged by the cooperation of the layman. The 
most reprehensible thing in the book, from the 
reviewer's view-point, is the title of Chapter 
XII., “The Air-borne Diseases!” After the 
struggle that has been, and is being made to 
disillusion the popular mind of the idea that 
air is an important conveyor of disease, it is 
a misfortune to use this phrase in any sense. 
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The author goes to some pains to explain that 
he includes under this term chiefly “ droplet ” 
or mouth-spray infection, but the use of “ air- 
borne” throughout the book is bound to nour- 
ish the age-old fallacy. 

The first nine chapters consider chiefly mat- 
ters of personal hygiene, the next nine, com- 
municable diseases, and the last six, matters of 
general sanitation. The sequence and point-of- 
view throughout are good. Specially to be 
commended are the chapters on Alcohol, To- 
bacco and the Habit-forming Drugs and on 
the Venereal Diseases and Sex Hygiene. 

There are a good many minor criticisms 
which might be made, as, for example, the loose 
use of the term antitoxin on page 173, speaking 
of the “ Spirocheta pallida” instead of T'repo- 
nema pallida, the sentence “‘ Red flap’ is 
caused by a ringworm which is really a vege- 
table bacterium” (p. 243), and the statément 
that “ tubercle bacilli are only present in milk 
when there is tuberculous disease of the udder ” 
(p. 306). 

The book contains 378 pages, is printed on 
rough paper in good print and is amply in- 
dexed. There are no cuts or diagrams in the 
book and no specific references are given. It 
is to be most cordially recommended to the lay 
reader and might find a useful place as a text 
in a general elementary college course in hy- 
giene and sanitation, and should certainly be 
on the desk of every teacher of biology and 
hygiene. Curtis M. HiLuiarp 

SIMMONS COLLEGE 


SPECIAL ARTICLES 


A NOTE ON THE EFFECT OF ASPHYXIA AND 
AFFERENT STIMULATION ON ADRENAL 
SECRETION 


REcENT observers have expressed some doubt 
as to the effect of asphyxia and afferent stimu- 
lation on the secretion of the adrenal glands. 
Under the circumstances it is desirable to have 
simple methods which any one may use to 
demonstrate the effect. During the past few 
months, with the aid of Mr. H. F. Pierce, I 
have devised such methods. 

If both carotid arteries, both subclavian 
arteries and the aorta just anterior to the 
inferior mesenteric artery are tied, and the 





a 


a rte ae Serene Spee Ne eee ee 


Gish erential aban dea 


a nee om, meee Meer srr 











464 


nerves accompanying the celiac axis and the 
superior and inferior mesenteric arteries are 
then carefully severed, a rise of blood pres- 
sure taken from the carotid must be mainly 
due to contraction of the splanchnic area 
which is now denervated. If a vigorous cat 
is operated upon in this way under light 
urethane anesthesia, asphyxia for one minute 
will result usually in a rise of blood pressure 
at the end of forty seconds and a very con- 
siderably greater rise as soon as respiration 
begins again. These results do not occur if 
the adrenal glands are removed. If these 
glands are left in the body, but disconnected 
from the central nervous system, a rise of pres- 
sure may still be produced if the asphyxia is 
continued for a considerably longer period 
than is required when the splanchnic nerves 
are intact. 

If the heart is completely denervated by 
severing both vagi in the neck and removing 
both stellate ganglia, it becomes a very delicate 
indicator of increased adrenin in the blood. 
Stimulation of the central end of the cut 
sciatic nerve (in a cat under urethane) will 
then cause the heart rate to increase, in some 
instances 50 beats a minute. The phenomenon 
does not occur if the adrenal glands are re- 
moved or if the splanchnic nerves are cut. 
The method is advantageous in that it shows 
the latent period and the duration of the 
secretion. The effect on the heart of asphyxia 
is not so great as the effect of afferent stimu- 
lation, in all probability because of the antag- 
onism between the influence of carbon dioxide 
and of adrenin. 

A great deal of care must be taken in oper- 
ating on the abdominal cavity to avoid manip- 
ulation. As was shown many years ago, such 
operations produce changes which can be best 
accounted for by continuous discharge of the 
nerve impulses along splanchnic courses. 
Thus the adrenal glands would be persistently 
stimulated. A potent source of error in previ- 
ous work, in which the abdominal cavity has 
been opened, has doubtless been the failure 
to exercise extreme care to avoid rough 
manipulation. 

A full account of this investigation will be 
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published in the American Journal of Physi- 
ology. W. B. Cannon 


SOCIETIES AND ACADEMIES 
THE BIOLOGICAL SOCIETY OF WASHINGTON 

THE 567th regular meeting of the society was 
held in the assembly hall of the Cosmos Club, Sat- 
urday, March 10, 1917, called to order by President 
Hay at 8 P.M., with 45 persons in attendance. 

On recommendation of the council Mrs. L. O. 
Howard and Dr. Martha Brewer Lyon were elected 
to active membership. 

Under the heading book notices, brief notes, etc., 
Dr. H. M. Smith exhibited a manuscript and hand- 
illustrated book dealing with beetles. It was about 
60 years old. Dr. Smith presented it to Dr. L. O. 
Howard. Professor W. P. Hay presented some 
notes on the flying squirrels of this vicinity with 
observations on their habits and behavior as pets. 
Dr. H. E. Ames called attention to a newspaper 
clipping recording the flight of two tagged ducks 
a distance of 2,000 miles in about 60 hours. He 
sought verification of the statement. 

The regular program consisted of two communi- 
cations: 


Precipiiins: M. W. Lyon, JR. 

Dr. Lyon described an anti-beef serum he had 
lately prepared, and set up a series of test tubes 
containing dilutions of beef, sheep, hog and human 
serums, and demonstrated the action of the anti- 
beef serum on these, viz., specific precipitation 
when added to the diluted beef serum, group pre- 
cipitation with diluted sheep serum, and the non- 


_precipitation with diluted hog and human serums. 


He mentioned briefly the history and theory of 
precipitating serums and explained their use in 
identifying suspected animal proteins and in show- 
ing the blood relations of various animals. In dis- 
cussing this communication A. H. Jennings ex- 
plained how he had made use of the precipitin re- 
action in determining the kinds of animals bitten 
by biting flies. Dr. George W. Field and H. F. 
Taylor also took part in the discussion. 


Porpoises and Steamers: WILLIAM PALMER. 

Mr. Palmer commented on the frequency with 
which porpoises are found about the bows of steam- 
ers and advanced explanations as to their presence 
there and methods of progression. His communi- 
cation was illustrated by diagrams and lantern 
views of porpoises and other cetaceans. It was 
discussed by Dr. H. E. Ames. 

M. W. Lyon, JR., 
Recording Secretary 





